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w m 

[oooi] *35guwu Mntc^^/^^Tjk-rv^j^-^mm, ^ix^ttox^^^ 

(EC) % yntvy* -^-h (pc) teWX—ft*— YUmi-M \z.&m £*LTV ^ 

o 

[0003] «moif-r^#ti*5 xnm^mm^b^mmwmz.^ £*b 

[0004] JEmttWbVX, #J*l«LiCoO , LiMn O % LiNiO t£¥<DV^J*n& 

2 2 4 2 

*-meo iz.te\,^xhftmm&mvmi-m^ ^<D~mm7c^m^m^u mm 
[0006] #f^Mii2(yj:, v^v&r.iknm<vnmm$i&m±i$i£ztLiib\^ n*MM 
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[0007] wfFsnft3— 7^h:, v^VJ*—frmm<Dmmm\!k&fa±i5 j £z>tiib^ #7kmm 

[ooo8] v^^~ykmm(Dmmmik(Dtcmz s iBm^mm^m^mm^m 

jEM&mm<Dmm*3. 3-3. zg/cm^u #^fs±^j^$ti,-5A®^jii(D^ 
&«n. 4-1. 8 S /cm 3 t-tz>^tK£<9, n^*^-mmx\ ^mm<, mm. 
^m%x<D&mm^tcv^v^-&mmmbfrz%(Dmm$h%o 

WffXm : #IB¥8-45545^fg 
#rF^Cife2:^H#rF^5626981-^ 
#rF^3: #112000-195545-^-^ 
#fF^cm4:#W2001-313072-^-^ 
#I^^Cife5:3|s|H#l1 : ||6479191/ / Bl-^- 
#fF^6:#M 2002-1 00399^|R 
#fF^Cife7:#Pg 2002-1 24297^^ 
#fP^8 : <Wm 2003-142075^^ 

mm tmtki, t-r 

[0009] ±U(D&m<DWffjtwi<Dmmfrbmhfrts:£?K, y^vj*-^nM<n^nM 
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Coon] *38Eltt, JtlE©J:5*y^i>A-*mmffl*7K«S¥»^Mr5W«^*r« 

[0012] **^^«!PK4ft^**S*tTV>sy^^Arjfe«*ffl^«j!p« 
Kl*5lvC, JO). 01— 10fi*%OTIBS;(I)"C*feSjxSlf^>' 

[0013] Wb8] 



[0014] (5£t\ R'tR^tt^tl-etOfiScUT, **JR^t>L<tt^*J0R^HBcl-4OTA^/U 

&t>U 01-10m*%OTlE^(II), (III), (IV), (V), (VI)fe5V>tt(VII)©V>-f 
[0015] Wb9] 



[0016] [5£* % R 3 -R 5 te, ^r^n^SlLT, **JR^ «*J)R^*l-12©T/l^/ua£, 




(i) 



o 



R 4 

C^C-fc-^OY 1 



(II) 
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X^Xi>&\t\xteli>V<te2&mt>U J tL>XY 1 te. -COOR 2 \ -COR 20 £fcte-SO 
[0017] Mbio] 



Y 2 0 



r 



? x C=C ~^?^x~° Y3 



(III) 



[0018] R 6 ~~R 9 «, ^^ateLT, J^^JH^-mi-12cOT/^/US, 

^m^3-6(D^nT/U^S^fc^^^6-12^Ty-/V^*^ 

T/^^^S?r^bTV^Tta:V^;x^iltL<^l2^^b;Y 2 ^i, -COOR 2 \ -CO 
R^fctt-SO R^f^LjY 3 }!, -COOR 2 \ -COR 22 ^cfi-SO R 22 ^*^ ;7c 

2 2 

fcU R 21 :&J;l>l* 22 te£VM;i$»35r^ TkfUjjjHK ^Jjf^l^-^CDTA^/l^ 
[0019] [{bll] 

R 10 R 12 
y 4 o-(-A-^-c=c— C=C-f i-^OY 5 (IV) 
R 11 * r 13 X 

[0020] k<k r^-r 13 ^ ^ti^tim^Lx, fcmm*. mm^mi-i2(Dr^^m 

to-r-.titcu R l0 tR u ^xR l2 tR l3 n^n^nmHc^L,x^mm.^-m-6(D 
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^aT/^^^S^^;LTV^T'i 3 ^V^;x«lt)L<{i2^^b;Y 4 f^,-COOR 2 ^ 
-COR 23 £fctt-SO R 23 ^^L; Y 6 ^ -COOR 2 \ -COR 24 £fc«:-SO R 24 £ffefr 

z 2 

[0021] Mbl2] 



T X i 

R 14 — C=C^^^O-fi^C=c-R 1 » ( V ) 

R 16 R 18 

[0022] r 14 -r 19 {4, ^jh^xsaseut, tk^jjic^ mmm*m~i2<DT/i**/i'm 
fc>i-;yt^u R 15 <tR 16; ebTR ,7 ^R 18 ^^nav^c^bT^0^m3-6^ 

^0Ty^^A'3£S^fifcUTV^-^^>ftV^;x^41tU<^±2S^^^•^-] 
[0023] Wbl3] 



>25. 



R 26 
R 



-w- 



.6 



(VI) 



27 



[0024] [5*tf», R 2 \ R^J^R 27 ^ JtiVenat^LT, *3fD§(3\ ^*JJR^-«Cl-12<or 
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[0025] Wbl4] 



R 28 ( ) R 29 (VII) 

[0026] cs;tf» N R 28 fi N $kmm+m—i2<DT/\s*/]sm, ^mm^-m-6(D^^r/^/u 

y—/HSSr«fcU;-tb-CpW:l*fcW:2S:**3-t-] 0 
[0027] ^^<^#^*<Dt^u^— h4k&Mb<®7£m<DT;is*>4k&mt&& 

[0028] ^p^o^7Ktt^?rfflv^^^<t«9, v^j>>~ikmm<D^?^!&m$fa± 



« 
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[0029] *&wvm^zmtE&<i)<D\*==.uis#—tf*~ Mb^fcfcwc, r^r 2 ^ 
ti^fim^x^mmf-, ^sim^^s, ^^m, /ntvn, ^f-^m^if 

[oo3o] mm^(i)xm^ti^^>t>—^—Ht^m(DMi^mtvx^ 

^7-^^-h N 3, 4-^^fc^u^#~^.-i N 3> 4-v^5VHf~l^#— 7$ 

3, 4-^nfc^fc*~l/V#-^-h 3, 4-^7"f;ve^U^>-^-h 
, 3, 4-v?-tert-:/^vMf~I/^;*7— tf^— k S-^^vl^-^/Mf:^^*-^ 
K 3-^/P-4-^/H^i/>-#— tf^— K 3-^^-4-tert-:/^Vtf~ 

[0031] ^7K««fM^^^tL^^(l)T*$^t^lx^^^^Hb^(D^4 

mmKML-x, o. oimm%u±^m^<s o. 05M%^_b$s£w?£b<, 0 . i 

mnmmznvx, o. oi-ioa*%©i5istfe^^w^b<, o. os-sa* 

[0032] mz, *mwfc$o\,->x, v~u^*—#^hik&mbwm£th&T/i<^4k&!& 
^\,^xmv<mm-rz> 0 

[0033] tuiE^(n) x^fh^r^iyit^m(D^wmt^x\t.TU(D^m^mn^t 
&x%z> 0 

[0034] (DY^-COOR 20 ©^ 
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2-7 0 Pfc o ^ai^/^^-^-M; R 3 = R ^ R 5 ==7K ^^ R 20 = zn^^ x =i] n 
2-7 0 nfc"^7 P nfcV^-^-hCR 3 =R 4 =R 5 = 7 K^ > R^/at/K x=l], 
2-^nfc 0 ^^^-^^-hCR 3 =R 4 =R 5 =7K^, R 2 °=^VK x=l] > 
2-^C2t°-7^3i=/^^-^^-bCR 3 =R 4 = R 5 = Z f < 0 > R^W^-ZK x =l] > 

2-7rt^/W?u^**s/i,%»-tf**-}, [R 3 =R 4 = R 5 =7 k^ R 20 =v^n-^-> 

2- y^-/^^^-^-h[R 3 =^/K R 4 =R 5 =7km, R 2 °=M?VK x=l] 

3- ^-/V^/^-^-hCR 3 =R 4 =R 5 = 7k^, R 20 =^/K x =2] , 

2— <^-^^/l^-tf*~KR 3 =^vK R 4 =R 5 =7kl^ R M =*?vK x= 
1], 

1, 2--7vK°~/ls^/U*~7$*~HR z =*m. R 4 =R 5 =*?vK R 20 

1, h[R 3 =^c* % R 4 =R 5 =a-JvK r 

1, \-^ 7 v^jV-2-7uV~;V^}V%—^^\3e=fcm. R 4 =^/K r 5 
=^/K R 20 =^/K x=l], 

i, i--ry^^/^^v-2-7 p ne=/^^-^— hCR 3 =7 Km> v?=w? 

1, l-v ? ^^/l-2-^^-^/V^/^>-^— hCR 3 =R 4 =R 5 =p«^U, R 20 =/^ 
/Kx=l], 

l-^^-=7^^n^^-^/^^y^— h Cr 3 =tK^, R 4 ^R 5 ^^^=^>- 
Wy,R 20 =^;Kx=l), 
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1, l-y^^^/V-2--fti}i°=.;V^;V^—^^Y{je^m, R*=7x.~;V 

1, l-^7x^2-/nf^f/^-^-(, (R 3 =7Kijf, R 4 =R 5 =7,c-/V 

1, l-v^^>'W2-^ , at 0 ^^7^^-^^-}s[ R 3 = 7 f < ^ N r 4 =r 5 =^, k R 
20 =x^ x =l) 0 
[0035] (2)Y 1 =-COR 20 O^ 

^2-ypfc°^CR 3 =R 4 =R 5 =R 20 =7K^, x=l], 

=¥^l-^^-2-^nb 0 ^CR 3 =^^, R 4 =^/K R 5 =7f<^ R 2 °=tK^, x= 

^2-^nf^CR 3 =R 4 =R 5 = 7K^, R M =M?vK x=l] % 
^l-^^-2-^nt^/V[R 3 =7K^, R 4 =^/K R 5 =*m, R 20 =^;K x 
= 1K 

7°nt^^2-7 P nt^/V[R 3 =R 4 =R s =7K^, R 20 =^,K x =l], 
l§^2-ynt' , ^CR 3 =R 4 =R 5 = 7 K^, R 20 =7°ntVK x=l], 
£&#lfc2-:^nl?~/KR s =R 4 =R B =*at % R 20 =-7^V % x=lh 
^^n^dr^/^/W^V^2-7 p nfc°n/v (r 3 =r 4 =r 5 = R M =i/jm^*s 
/Kx=l) ( 

=«2-:/^~MR 3 =^K R 4 =R 5 =R 20 =7K^ > x=l], 

«3-^n/l.[R 3 = R 4 = R 5 =R 20 = 7 K^ > x =2] N 

*?m-' <>^=/KR 3 =^/K r 4 =r 5 =r 20 =tK^ n x =l], 

^1-^;w2-^;Kr 3 =r 4 =^/k R 5 =R 20 =7kHf, x=l], 

=¥@£l, l-v ? ^^-2-^nt 0 ^CR 3 =7k^ > r 4 =r 5 =^, K R 20 =frm, x=l 

«1. l-^^-2-^nt°^[R 3 =7K^, R 4 =R 6 =^/W > R 20 =tK^ > x= 
1], 

*?m, l-^JV^;V-2--7uM°=.,V{R*=fcm, R 4 «?vK R 5 =^, K R 20 
= ^,x=l], 



WO 2005/008829 



10 



PCT/JP2004/010194 



/KR 2 °=tK^,x=1], 
*?mi, l-^^/l^-2-^^^/V[R 3 =R 4 =R 5 =^^/W N R 20 = 7k^, x=l], 
^l-^~/l^^P^^/KR 3 =7Kiif , R 4 ^R 5 ^^^^=^^^u^, R 20 

R 20 =7Km, x=i], 

*¥»1. 1-^7^^-2-^n^/vCR^Tfc^, R 4 =R 5 =7^/K R 2 °=tK^, 
x=l], 

m2-?^:=vKR 8 =*?vK R 4 =R 5 =7R0, R 20 =^,k x =l], 
^3-^^[R=R=R 5 =7ki, R^fvK x=2], 
H^2— ^^/HR 3 =^?VK R 4 =R 5 =tK^. R 20 =^/K x=1], 
g^^l-^^/V-2-^^CR 3 =R 4 =^^^ s R 5 = 7kH , R 20 =^/K x=l] , 

l-^^-2-^ut°~/KR 3 =*lf , R 4 =R 5 =^/K R^W^vK x= 

1), 

mi, l-^^/l^2-^i3br^CR s =7K*s R 4 =R 5 =^?vK R 20 =y^/K x 
= 13, 

mi, l-^/M^/W2-rnfc 0 ^/KR 3 =3N:f5f, R 4 m?vK r 5 =^,w % r 20 
mi, l-Yyy^/^^/^-2-7°nt: 0 ^/vCR 3 =7Km> R 4 =^yy?vK R 5 =^ 

mi. l-^f;w2-^=;v[R 3 =R 4 =R 5 =^^ x R a) =^;K x =i) > 

mi-^^W^u^V/KR^TkSlI, R i tR % hW&&=-<^?^u^ s R 20 
=#;Kx=l), 

mi. i-^^^^^-2-^°nb: 0 ^CR 3 =7K^, R 4 =y^=./u, r 5 =/^v K 
R a =#/Kx=l), 

mi. l-^^=/V-2-^nt°=/UCR 3 =7k^, R 4 =R 5 =y^=;K R 20 =y^ 
,x=i], 
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f/Kx=l), 
[0036] (3) Y 1= — SO R 20 <DWr& 

2 

^^^^^l-^^^-2-^°nt°=/UCR 3 =7k^, R 4 =^/K R 5 =7k^, R 20 
^^/^^2-7 P nt°^CR 3 =R 4 = R s = 7 K^, R 2 ° = ai^vK x=l]. 



yp/-?^/>j}N^2-^nf n/v[R 8 =R 4 =R 6 =7K3ff, R'WntVK x=l] , 
p-h/^V^^>'^2-7 P nfc 0 ^[R 3 =R 4 =R 5 =7K^ > R 20 = p -hy/p N x =l], 
-^n^df.^^ / ^^^2-7 P nt°^/P [R 3 =R 4 =R 5 =7kP^ R 20 =->^n^^ 

^^/^^2-^^/W[R 3 =^/l- % R 4 =R 5 = zKm, R 20 =^^ s x=l], 
^^/^^3--7 > ^^CR 3 =R 4 = R 5 = 7 K^, R 2 °=^/K x=2) . 
^^^^^2-^V^n/V[R 3 =^^/U % R 4 =R 5 = 7k^, R 2 °=^/K x=l] 

^^^^^l-^y^-2-^^/V[R 3 =R 4 =^^, R 5 =tK*, R 20 =^/P 

^^Vl^^l, l-^^/U-2-7 B nt°n^[R 3 = 7 K^ % R 4 = R 6 =^?vK R 20 = 
*^7K x=l] % 

^XX^^l, l-v : ^^/l--2-^ 0 nt^/VCR 3 =7k# N R 4 =R 5 =^/K R 20 
Mlsywfrl&l, l-3i^/M^/l^-2-^nt 0 ^/WCR 3 =7Km^ R 4 =^/K R 5 = 

^^jvi/aidfci, l— ry^^M^/w-2-7°nt ,> ^wCR 3 =7K^, R 4 =^y^^- 

/V, R B =^K R 20 = ^, K x =l] > 

J^^/M^&l, l_^^-2-y^^[R 3 = R 4 = R 5 = ^^^ % R 20 =^, K 
x=l], 

P<^^^^l-^^/W^a^ix/vCR 3 =7K^>R 4 ^R 5 t^^==^>'^ 



WO 2005/008829 PCT/JP2004/010194 

12 

i-^? 7;n -^-2-ynt ,> ^/W[R 3 =7K^ > R 4 =R 5 =7x^ N 

R 20 =^f/Kx=l) N 

a^^/Vsfcvgfcl, i_^^-2-ynt 0 ~/KR 3 =7kit, r< =r 5 =^, k R 2« 
= ;c9vk x =l] 0 

[0037] fufE5£ (III) T^$^T/^Wb^^>^r W^bT^TIH^b-a-^^r^tf 5r ^ 

[0038] (1)Y 2 =-COOR 21 *dJ:D?Y 3 =-COOR 22 ^^ 

2r-Zf^-\, 4-i?*-/U ^^/V^-^-h[R 6 =R 7 =R 8 =R 9 =7K^,R 21 
=R 22 =^/Kx=l], 

2- ^>-l, ^^^-^-hCR^R^R^R^^K^.R 
21 =R 22 =^^Kx=l], 

3 ;V ^^ / v^_^^_ h[R 6 =R 8 = ^ yV r7=r9= 

7k^,R 21 =R 22 =^/Kx=l] N 

=7K^, R 2, =R 22 =;n^vK x= 1] , 

2, 5-i/^jU-3-^*ci/^-2, 5-i?3r~;V -y^jV-yt>— h[R 6 =R 7 = 
R 8 =R 9 =^/K R 21 =R 22 =^/K x=l], 

2, 5-v J ^/P-3-^->^-2, 5-i?*~;U ^f/^^^^-HR 6 =R = 
R 8 =R 9 =^/K R 21 =R 22 =^K x=l] 0 
[0039] (2)Y 2 =-COR 21 5oJ;t>V=-COR 22 (7)^ 

2-y^-l, ^/M^-h(R 6 = R 7 = R 8 = R 9 = R 21 =R 22 = 7 K^ %x = 

2-7^-1, 4-V*~-;V ^Tirx-hCR 6 =R 7 =R 8 =R 9 =7k^,R 21 =R 22 =^ 
2-zf^-l, 4-i?*SU ^Pt^-hCR^R^R^R^TR^, R 21 =R 22 = 
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3 — ^»-2, 5-iS*-/u ^y^-b[R 6 =R 8 =^/KR ? =R 9 =R 21 =R 22 = 

3-^^-2, A, ^Tir^-hCR 6 =R 8 =^;KR 7 =R 9 =7K0,R 21 

=R 22 =>f/Kx=l), 

3-^^-2, 5-^*—^ ^cfc°^^-hCR 6 =R 8 =^/KR 7 =R 9 =7K^, 
R 21 =R 22 =^;K x =i] > 

2, 5-^5^/1—3-^^^-2, 5— /W v^/M-MR 6 = R 7 =R 8 =R 9 =7< 
^KR 21 =R 22 =7k^,x=l], 

2, 5-^^-3— ^v^-2, 5-^-71^ v^Tirx— h[R 6 =R 7 = R 8 =R 9 =^ 
?VK R 21 =R 22 =^^/K x=l] , 

2, 3-^v'^-2, ^nt 0 ^— h[R 6 =R 7 =R 8 = R 9 
=*^vK R 21 =R 22 =3^vK x =l) 0 
[0040] (3)Y 2 =-SOR 21 *3iOT 3 =-SOR 22 cD#^ 

2-^^-1, ^^^/V^-h[R 6 =R 7 =R 8 =R 9 = 7K^,R 2, = 

R 22 =^f/Kx=l], 

2- ^^-1, 4-^-/1^ ^^^W^-hCR 6 = R 7 =R 8 =R 9 = 7 K* x R 21 = 

3- ^^-2, ^*>-^7M^KR 6 =R 8 =^KR 7 =R 9 = * 
$,R 21 =R 22 =^Kx=l], 

3-^*i/>-2, 5-$?*—^ v ? ^^W^-hCR 6 =R 8 =^^,R 7 =R 9 =7K 
aR 21 =R 22 =xf;K x =i) % 

2, 5-v^5VW-3— ^»--2, i^^/P/M^— MR 6 =R 7 =R 8 

=R 9 =^vK R 21 =R 22 =^, K x =i] > 

2, 5-v ? ^^-3-^^-»'-2, 5-$?*—^ ^^V^^^— hCR 6 =R 7 =R 8 

= R 9 =^ /K R 21 =R 22 = ^, K X =1) D 

[0041] ItrlE^dV) ^SESti^r^^k^o^MtUTttTIB^b^Sr^tfSC 
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[0042] (l)Y 4 =-COOR 23 *5j:U?Y 5 =-COOR 24 ^^ 

2, 4 — -^If-vMV-l, ^^/U^-^-hCR 10 =R u =R 12 =R 13 
= 7km.R 23 =R 24 =^/Kx=l], 

2, 4-^MK^f>--l, h[R 10 =R n =R ,2 =R 
,3 =7Ki^ R 23 =R 24 =m^ N x =l], 

2, 7-^^-3, 5-;J-^vMV-2, 7-v^-A- v^Vl^— tf'^-KR 10 
=R n =R 12 =R I3 =^fvK R 23 =R 24 =^, K x =l], 

2, 7-vo<^-3, 5-;*-^vMV-2, 7-i )V aft**- J>[R 10 

=R n = R 12 =R 13 = p^vK R 23 =R 2 W^/K x=l] 0 
[0043] (2) Y 4 =-COR 23 ^oJ:OT 5 =-COR 24 <D^ 

2, 4—^-9- v f */^-h[R 10 =R 11 =R 12 =R 13 =R 23 =R 24 

2, 4—^S^V-l, 6 -^-7W ^Tirx-h[R 10 =R n =R 12 =R 13 =7K*,R 
23 =R 24 =^ /Kx=1]> 

2, 4-^-y-S^lV-l, > ? 7 e nt o ^-h[R 10 =R 11 =R 12 =R 13 =7k 

R 23 =R 24 =rc^yK x= 1] , 

2, 7-^^/1—3, 5-;T^v?-(V-2, 7-^-/V ^^M-h[R 10 =R u =R 12 
=R 13 =^/K R 23 =R 24 =^K*, x=l], 

2, 7-^f-;I^3, 5-^*v?-lV-2, 7-*JOr—>V i^T-fex— MR 10 =R"=R 12 
=R ,3 =^/K R 23 =R 24 =^/K x=lL 

2, 7-^^/1^-3, 5-^^v?-0-2, 7-5**— /V ^dW- h[R 10 =R u = 
R 12 =R 13 =^,K R 23 =R 2 W^, K x = i] o 
[0044] (3)Y 4 =-SO R 23 fei^Y 5 =-SO R 24 CD|§-^ 

2 2 

2, 4— -^rlJ-^tV-l, 6-v*— SW^JVV***- b[R 10 =R n = R 12 = R 13 = 
Tklf , R 23 =R 24 =^, K x = l] > 

2, Q-V*—J\s V^Z^/VOt*— h[R I0 = R 11 =R 12 = R 13 = 

R 23 =R 24 =^/K x=1] % 
2, 7-v^^V^-3, 5-*^vMV-2, 7-i/$-*-/V Vtfl/^jVfo*— h[R 10 =R 
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U =R 12 =R 13 =^K R 23 =R 24 =^,K x=l], 

n =R 12 =R 13 =^,K R 23 =R 24 =^/K x =l] 0 
[0045] fulE5£ (V) X*m£tLZT/ls* ^it&SfcXDMt WmtX^Xi-iTtiCDit^^mif z^t 

v? (2-^=/W) #-#**-hCR 14 =R 19 =**vK R ,5 =R 16 =R 17 =R 18 =7k§^ x= 

^(3-y^/W)^-^-h[R 14 =R 15 =R ,6 =R 17 =R 18 =R 19 = 7 K^,x=2], 
^(2-^^-^)^-^-h[R 14 = R 19 = ; i,^ N R 15 = R 16 = R 17 = R'8 = 7k ^ > 

x=l], 

^(l-^/V-2-y^^)^-^-hCR ,4 =R 15 = R 16 =R 19 =^ /K R 17 = R 18 
2-^**°=^ 2-y^^-^-hCR 14 =R 15 =R 16 =R ^ =R '8 =;!K ^ > R »9 = 

l-^^-2-^nt°^)^-^-hCR 14 =R 19 =7k^, R 15 =R 16 =R 17 
=R"=#/Kx=l), 

l-^^-2-^nt^)^-^^h[R 14 = R 19 =^^ N R 15 =R 16 =R 17 
=R"=xf/Kx=l), 
v^l, l-xf;Mf ;W2-/n^) tK^— NCR 14 =R 19 =7km, R 15 =R 17 = 

R 16 =R 18 =^/W, x=l], 
5^(1, Wy^/M^-/W 2-^nt°=^)^7— b[R 14 =R 19 = 7 f<^ > R 15 =R 

^(1, l-i?^W2-^V) ^-^-f[R 14 =R ,5 =R 16 = R 17 = R ,8 =R ,9 =^ 



WO 2005/008829 PCT/JP2004/010194 

16 

[0046] itulBiS (VI) t?*S*L5T/l^ >Q&m<D A&M£LTteTiBOfc^£ W Si 

[0047] (l)W*S^^df^KS©4i^ 

v?(2-^nt 0 ^)^^ T ^h[R 25 =R 26 = R 27 =^^ N Y 6 =2-ynt°-/W s x =l] 

> 

= i-p^a— 2-:/c2t°-/K x= l] , 

v ? (2-^^)i^/^Wh[R 25 =^K R 26 =R 27 =*|f, Y 6 =2-y^=/> > x 
= 1]> 

v?(3-^^)^7T^hCR 25 =R 26 =R 27 =7Km, Y 6 =3-:7^--,K x=2), 
v>(2— 0-^^/W^^T-rhCR 25 =^/K R 26 =R 27 =7k^, Y 6 =2— 

v ? (l-^^/V-2-^-^)^7 7 '^h[R 25 =R 26 =^^, R 27 =7Km> Y 6 =1-t< 
f^2-^f^V, x=l] > 

^(1, l-^^/W-2-^nt 0 ^)f-/V7 T ^hCR 25 =7K^, R 26 =R 27 =^/K Y 6 

5^(1, l-^^/W2-^ p nt°=/»f-^T-rhCR 25 =7K^, R 26 =R 27 =^/K Y 6 

^(l-^^/wi-^^^-2-^°nt°^)ih/w-77'-fh[R 25 =7K^, R 26 =^=F/K r 
27 =/>?vK Y 6 =l-^,wi-^,v.- 2 -:/nt^vK x=l] , 
^ (1— Wf->v-\-^>v-2--7n\?~)V) VrjWTJY [R 25 =tR^, R 2f Wy^" 

r 27 =^, k Y*= Wyy^/wi-y^/wy'nt^K x=lL 
^(1, 1— ^^-2-^=/P)^7T-fb[R 25 =R 26 =R 27 =^/U > Y 6 =l, 1- 

x = 1) , 

^(l-^-zi'^P^vvV)^/^ 
y^l/V, Y^l-^—zW^n^^/K x =i] % 

(1-^^-1-^01^-2-^13^^) -tM^r-fh [R 25 =tK*I, R 26 =7zn^^ 
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% R 27 = ^/K Y 6 = \-^}V-\--7^=L>V-2--fv\f=.)V, x = 1] , 

l-v ? 7^/W2-^ > nt:' , =/Hi^^ T ^HCR 25 =7Km> R 26 =R 27 =7^^/V 
, Y 6 =l, l-^y^;V-2-^UM°=.;]y^ x=l] N 

2-7 s nt°=^-9-/^ T ^h[R 25 =R 26 =R 27 = 7 Km, Y"W?vK x=l] , 

1- ^^-2-^ B nt 0 -7Hh/^T-('b [R 25 =7K^> R 26 =^/K R 27 =tK^ 

2- 7 P ot°-^/^T-fhCR 25 =R 26 =R 27 =7R^ > Y 6 =rn5vK x=l], 
2--7°at' > =/Hh^ T ^h[R 25 = R 26 =R 27 = 7K^ > Y*=7^=.JU^ x=l) 

v-^n-^rv^ 2-:/nfc°;=vi^/K7 : r^KR 25 =R 26 =R 27 =7k^ N Y 6 =->^n^ 
*>7K x=l] 0 
[0048] (2)W^;vW^gc£>i§^ 

V 5 ^/W^o:-hCR 25 = R 26 = R 27 = 7K*> Y 6 = X =l) 

^(l-^/V-2-"7 p nl: 6 =:/V)^-7^hCR 25 =7Km> R 26 =^K R 27 =tK^, Y 
6 = l-^A—2-:/nt°^/K x=l] „ 

^(2~:/^~/V)i^:7^~MR 25 =^/K R 26 =R 27 = tK*, Y 6 =2-:/^/K x 
= lh 

^(2-^^/V)i^W:7^-KR 25 =^vK R 26 =R 27 =tK^, Y 6 =2 — 

■^(l-^^/V^-^^/^-^/^ai-hCR'^R 2 ^^^, R 27 = 7K^, Y 6 =l-^ 
^Vl^2-:/^~/K x=l] N 

^(1, l-^^;v-2-Zf^==-;v)^;vy^h{R 2S =7^m. R 26 =R 27 =^/K Y 6 
= 1 , l-^f;W2-/nh°-;i/, x=l], 

v?(l, \-VaL^;v-2-7v\i°~;v)^;V7^HR 2Z =JKm, R 26 =R 27 =^?VK Y 
6 =1, l-v^^Vl^-^nfc^/K x = 1] , 
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27 =^, K Y 6 = \-^fV-\-^,V-2--fvi\f^;V^ x= 1] % 

( \-4Vzf^-jv-\-^)V-2--7xi k'^jv) -V-zvy^-y [R 25 = im , R 26 = 4 V y* 

R 27 =^,K ^=\-^yf^fV-\-^;V-2r-Zfvx\f^V, x=l] N 

i-i?*J-;v-2-y*^~;v) y-jvy^—y (r 25 =r 26 =r 27 =^, k y 6 = i , i- 

^/■^A^-2-^ t f-^/V > x= 1) , 

Zt^-Xs-y^ Y^l-^^v^n^vvK x=l] , 

^(l, i-i V7^~;v-2-y°tt°~;i<)^;v-7^~y$e 5 =7&m, R 26 =R 21 =y^=./u 
> Y 6 =l, l-v^^/l^-^ufc^K x = 1] , 

2-^c2t°^-^/V7^-hCR 25 =R 26 =R 27 =7K^, Y^^/K x=l], 

,Y 6 =^f;Kx=l] > 

2-^ e at°-7Hh/^^-h[R 25 =R 26 =R 27 = 7 f < ^ > Y 6 =^/K x= 1] N 
2-^ , nt 0 ^1h/V7a:-hCR 25 = R 26 =R 27 = 7K* > Y 6 = 7^-7K X=l] 

^n^F-V/V 2-^13^7^/^^— hCR 25 =R 26 =R 2? =7K^s Y*=S^n^ 
v-/K x=l] 0 
[0049] (3)W^^ify/K^^^ 

v ? (2-^nt 0 ^/V)^^ifV-h[R 25 =R 26 =R 27 = 7 K^, Y 6 =2-:/nl:°~/K x =l] 

S?(l-^/>-2-^cifcr=^)^1fU— hCR 2 '^**, r 26 =^/k R 27 =7fc ^ > y 
6 = \-^f->V-2-y°v\i°=-;V, x = 1] , 

^(2-^^)^4j-V-hCR 25 =^^, R 26 =R 27 = tK^, Y*=2-^~/K x 
= 1], 

^(3-^^)^ 1 fV-hCR 25 =R 26 =R 27 = 7 K^ N Y 6 = 3-^^/K x=2K 
v J (2-^^^)^ifV-h[R 25 =^/K R 26 =R 27 =7K^> Y 6 =2— 
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/K X=l] % 

^(i-^/w-2-^-/u)^ifix~hCR 25 =R 26 =^/v, R 27 =tMI, Y 6 =l-y- 

^7U-2-y^^/^ N X = 1] , 

= 1 , l-v^/l^-^nfc^/K x= 1] , 

l-^^U-2-^u\i^U)^^U-HR 25 =7Km, R 26 =R 27 =cn^ % 
Y 6 =l, l-i/xf^2-^Pt^Kx=l], 

R Z7 =p^VK Y 6 = l-^^-l-^^-2-7 P nt°^7^ > x = 1) % 

i? {i-s(yy^/v-\-^/v-2--7x2\?=.;\s) ^if u—h cr 25 =tK0^ R 26 =-ry^ 

R 27 =^^vK Y 6 =l— fy^^/W-l-^^-/^-2-^nt <> ^/W > x=l] , 
^(l, l-v^^vw-2-:/^~/v) a-^u-h [r 25 =r 26 =r 27 = y 6 = l, l 

-vW/V-2-:/^/K x= 1) % 

^f^yS, Y 6 = l-^^-n/Vv-^n^i//V % x =l] , 
^ (l-^/wi-^^i^-r/nfc^w) ^ifw-b [r 25 =tK*, R 26 =7x.~/is 

, R 27 =^/K Y 6 = \-^)V-\--7^)V-2--fxi\f^jV^ x = 1] , 

v?(l, l-i?7~-sV<-2-7vK°^)*^U-HR 25 =7km, R 26 =R 27 =y^7U 
, Y 6 = 1, l-^7x^/l/-2-^Pt°^, x =l], 

2-^nfc 0 -^^V-hCR 25 =R 26 =R 27 = 7Km, Y 6 =^/K x=l], 

1- ^^/v-2-y°t2t:^/^^f-V-H[R 25 =7K*, R 2f W^vK R 27 =7km 

2- 7 0 nt^7k^ifu-h[R 25 =R 26 =R 27 =^^ N y^^/K x=l] , 
2-^^t^/^^ifI/^^[R 25 =R 26 = R ^ =7!k ^^ Y 6 =7^^/k x=l] 

^ 

v^n^vvP 2-7°nt°^^ifu-h[R 25 =R 26 =R 27 =7 K^ N Y 6 =^n^ 
=^>/K x=l] c 

[0050] fufExt (VII) T^$tb5T^>-{b^^ JrWfjtL-C^TIS^'fb^^^^^ 
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2 _^dr-»'(R 28 = 7 0 at^ % r 29 =^,i^ p =i] , 

3- ^^(.R 28 =R 29 =^/V, p=1 ^ 
1-^^[R 28 =-<^7P, R 29 =7K^, p=l], 

1- ^^>lR 28 =^^ y R 29 =7km, p=l], 

2- ^^>'(R 28 =^^vK R 29 =^?vK p = l), 

4- ^^>-CR 28 =R 29 =^ntVP, p=l], 
l-y ; V^CR 28 =^^/K R 29 =7kS?, p=l], 
1-K^»'[R 28 =7 : V/K R 29 =7kl^, p=lh 
■7^=-;VT^U^iR 2 * = ~7^;V^ R 29 =tR^, p = l) > 

— ^^[r 28 ^^^ R 29 =-7°ntVK p=ih 
I-^-zv-i-^^Cr'W^/k R 29 =^/K p=1], 
v 5 ^^/l-T-fe^^^CR 28 =R 29 =7^/V-, p = lh 
4-^~A-M^>-CR 28 =p-by/K R 29 =tK^, p = l], 

4-tert-^^7^^/WT-fe^-U'i/CR 28 =4-tert--7'^/^^^^ N R 29 =7kfff, p 
= lh 

l-^^--/v—4-^/^n-<^VCR 28 =p-^7i.^-t37^^w, r 29 =tK^, p=1) 

l,4-^^-/^>-^V[R 28 =p-^^7^^^/K R 29 =7K^, p=l], 
^^n^v-7i^Tir^l/>'CR 28 =R 29 =^P^v'7l/, p=l], 1,4-^7^=- /V 
^^^CR 28 =R 29 =^«^ > p=2) 0 
[0051] ^TRS^^^^^S^^TfflV^T/Vdr^^O^^-ifi, ifi&l^l^ 
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*«^7Ktt^ofi#^^-LT, o. oi-iofi#%oteig{cfcs^^W*b<, o 

[0052] ^P^^^TK^^T-fM^^^TK^cD^^bT^, ^is>*»-tf**-H 
EC), ^Dt:V^-7}<^h(PC), ^U->-^-^-h(BC), fc^Ao^u;^ 

^-h(DMC) % ^^l/3i^-/U^— h (MEC) , ^xf;I/*-^^-f(DEC) N 
^^/^atV^-^-h (MPC) , i^/ntr/^—aR^— h (DPC) , t^jvf^jv 
h(MBC), S^?vK*7— h(DBC)^^0^*— ^—h^ N x 
h7tKn-77>-, 2-*?vl^9fcKn:79>\ l, 4-^3^^ 1( 2 -vo^>-c^ 
V, 1, 1, 2-^>ar>-n:^^if(7)rcw-^ / ^ > Ti?h~hy/V 

y^mhy^^/^y^hy^-^^/^i^y^^^^, 1, 
[0053] mb^^Tk^^im^^^rfi, wz.&s mw*-tf*-hMtmw*-i$*- 

s^^fl^^^-fr^^s^ (Dm.&&&ittfm?btiz> 0 m^-^-bmtm^ 
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mttmX'l : 9- 10 : 0, £L<te2 : 8-7 : 3£tZ<D&&\t \ 

[0054] *ftw<D&7knMm-?@im£ti5mmni&b\.xte, upf % ubf . Li 

6 4 

CIO LiN(SO CF ) LiN(SO CF), LiC(SO CF ) % LiPF (CF ) , LiPF ( 

4 Z 3 2 2252 233 4 32 3 

C 2 F sV LiPF 3 (CF 3 V LiPF 3 (iso_C 3 F 7 ) 3 > LiPF 5 (iso-C ?)l£i><DWIk<OTJ\<* 
>vmc^tt)^VJ>M*?, (CF ) (SO ) NLL (CF ) (SO ) NLifc^SURtf) 

22 22 23 22 

[0055] fulSLfc^u^— K ynfcV^- 

[0056] *»9§<D#fc*«A|»cK:, ^^-BI^^Sr^^SitKiJ:?), 

[0057] ^0^^*3V>T, *7K«^*tc-|^^**/tttSl5Sr&^r(»*)$^:5*- 

[0058] *»W^>*7K«#Ptt^a3V^T, 09*.tf, v^P^iz/W^if^ 
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^—/V^—'T/V, 4r-i/7*.~/V^.-~ ; r;V > 7 /v^rv^s^ \ i/7/vjrv^i/^io 
m-#:, p-#0 ^ 2-7jVjsrxi}f7^=-;v, 4-7;Wtnt"7xr:/i/ % 2, A-*/7iVir 
nT~y— /K tert-^/I^O'if^ 1, 3-v?-tert-:/5vW<^-£V, l-^/k^n 

tert-T^/^^if >\ 4-tert-:/^vHf 7i=.;K tert 
-T^/Hf^^/K o-Z—y^/VCDUfti^mikmil, 2-^>^P^=3r>vW<>'if 

[0059] ^#m^ttZ!S^^_bJ(ia^TfflV^<t<, ^Oi§i^ mS-&, \?7^~?V 

>^>'4k&m<D£5\ [ zmfr&ibltZ>Z.bfcT^, n&itm (fi*it) (250 : 50-10 : 9 
03Wl£L<, 50 : 50-20: 80& £&9£?;£LC 50: 50-25 :75^ft^0^UV\ 

[oo6o] *mw<D#fcmMm-±, — &mm> #^y^-7A-^mm^tf ^^Ma-ctffl 
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LTEu Mx.lt, LiCoO , LiMn O , LiNiO , LiCo Ni O (0. 01<x< 1) 

2 2 4 2 1-x x 2 

^-f btlZo t.tc s LiCoO iLiMn O , LiCoO irLiNiO , LiMn O iLiNiO (DXo 

2 2 4 2 2 24 2 

^S^M-a-^T^fflbT^^V^ ^±©£5^ lEffif&ifcSteL-Tfi, LiCoO 
2 , LiMn 0 4 , LiNi0 2> <D£oteftmmT'&<DMm®nj±&LimmX4. 3V^_h£ 
^•t-y^^m^M^b^Tfclp, ZEHTO<tLTftt^*L<tt, Co^>NiSr^ 

fte^T**^$;ft,Tl^-Ob&V\, fllfcf^ LiCoO^CoCO— g|3£Sn s Mg, Fe, Ti N 
AL Zr, Ci\ V, Ga, Zn, Cuft^T?g&£;ixT^Tk.£:l\ 

[0062] lEm^mmmtvx, it^mt^m^f^ ^m^mum-x^ti^xh^ \ 

[0063] JEmfe, SufSOiES^^lS^Tir^l/^^-/^, yS^^yfteb^mWN 

/W^v^^vl^-fe/l^-;* (CMC) ^^©^^iJ^^LTiEiB^J^bfcm, ::<£> 
iEfeTO^m^^LTOT/^^^^m-^^^W^^O^^^HMLT, 50°C 

[0064] Affiw:, y^^*K«-»aiRriB3&tt-w-dsttM$*i, 0n*.tf, y^iv&iL y^ 

*A<£& % :fcJ:tf&**m[ilfc^ifc*^ ^97r>rba (A3tlM&, 

[0065] A«(A«HS4feW)^U*Ctt, ^«-3fSf^V>T« > *&^®(002)(DffiffifiS 
(d oo2 ) ^ 0, 3 40nm«K*^Wm<,0. 335-0. 340nmt?feSm#&M^ 
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[0066] *?|0^©U^A-fti?|©M|j;#|cps^$ti5tO-e^ t c<, Ett, £«*3<fc 

mm^y<u-^ m&&mz&oxi>mtez&, st^jg^5o-iooo#/ioo C c 

tfW£L<U 100— 8OOS>/lOOcc*Sit)0*b< x 300-500#/100cc/^ftt>£? 
©J&S#*Ll\ *1t, ^7L^«3O-6O%^0*b<, 35-55%^J;9£?l£;LC 40 - 

<\ 10-40 f im&&*)&&l,< l> 15-25 W m#*feffSU\ 
[0067] **M©^*«^tt > 4#fcjE«^»^tt^JB^3a$ffiv>«ftSr«FoJ:5^ 

jf^^tL/cy^-^-^m^fc^v^T, 4#^^-c&s 0 7A<~&j*m±\z 

^$ttSIEffi^S!l«<7>?BStt3. 2-4. Og/cm 3 ^W*b<, 3Efc»*U<tt3. 3 
-3. 9g/cm\ £L<f*3. 4-3. 8g/cm 3 -?fc3 0 M^J^riM. Og/ 

ffi-&»J»©«ftttl. 3-2. Og/cm\ H^«F*U<ttl. 4-1. 9g/cm\ ftfcfr 
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*L<f*l. 5-1. 8 S ycm 3 (Dm^h^ 0 *Mfra*Q»<&*«#2. 0g/cm 3 £j©;iT 

[oo68] ^ ^ fctei-tz>&mts:jEm<Dmmm <Dm& ® s fct> 30- 1 20 ^ 

m> #£L<te50-100jumTfct>, AS<omiiJ|OJ¥$ (*®ft:Jt®^fc»3) te, 1 
-100 Mm, $?*L<(^3-70Mmtrfe5o *^WJB<0ff*flS^fcffiflE*KHJ:!J 

m^t, mmummx<D^mmm^r^tMcmmmm^\^<^ — # % 

[0069] y^ f >^-^«motM«#^Ps^n^(DT^i^< > ibh, MI, #?Lflfl 

[0070] *^0j^*5^y^^A-^mm^, ^mm±mmH. 2v^±^m^hM 

X$>Z> 0 100 0 C^T-e^«-r§^i^T^5^ % #i£L<te80 o C^T-efc5o 
[0071] ^BJ^^o^y^^^Zl^Wm^rtiE^^^tbT, $tPKS^^#^rffl 

[0072] *38W^^lt5y^^AZl^«mttiK^^CT«^**ff^Jfci^/^t» 
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[0073] *»WfcoVNT, *!6^*3j:utJt«0!ISr#»fTJ:!9 ^rtttttelftfPi-*-*, 
[0074] [HJfcflli] 

EC : PC : MEC (^*Jt) = 30 : 5 : 65©#Mc*&«rfI»U -ftfcWMtateLT 

[0075] [y^i?^— jjfe«?&of^3»i^J;t^«?&iKH4©ag5t3 

LiCo0 2 (IE^^)«)^94m*%, T-fe^-U^v^(2gm^J)^3fi*%, tf?y 
ILtiEtt^illll^BlittEStffc. gij^, te^Pffi (002) ©BKRS (d ) a*0. 

002 

335nm^&$m&M^S J «3g£W-r5AjgI$& (ASfl^feR) £95m*%, tf?y7 
5/^^y^V(^«J)§r5fi*%^fiJ^Tj i l#L, ^tL{ci-^/W2-fc°nyK^ 

At/ci, «^n^^^^-6o°C(D^^a?ffcrt^^r^$-ii:Ti865o-y--('x 

WRlf «m(ii:@18mm, *$65mm)Srf^KUfeo JE#MftP:i3«fcW3 
»««3t»f»«(PTC*^)Sr1S:rt*:o Ett^J»©«fttt, 3. 5g/cm 3 

[0076] C^18650«m^fflV>T, i^a(60°C)T> 2. 2A(1C) ^^«^T4. 2VtLT*% 

mu-zM, m±mm4. 2vti,x^mBr^mmm^mvtc 0 m^2. 2a(io 
(DMmmr, m±mi£3. ovs-c&mu ^<D%mn*mom^tc 0 ^mmmmm 
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LiPF -EC/PC/MEC Ogs*Jfc30/5/65) Sr^*«SWftibTffl V ( 

6 

[0077] [HJ£0»J2~4] 

»»SrWJ4bT18650^>rX©Rflf«mS:fWU ^tt^/mftifTofc, 
[0078] [H»J5] 

-To 



[0079] [^»!J6] 

fc^TOttSrWJiib-Cl 86501MX<Z> R^WftilSrffriSlU 3te»«*^HWIftSr 
[0080] [Jfclfcflll] 

[0081] [Jfc!fcM2] 
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[0082] C^l] 















Mas /o; 


aft*— 


*%) 








3 


0. 1 




1. 00 


79. 2 




3 


0. 5 




1 . uu 


on -i 

oZ. 1 


HWll3 


3 


1 




1. 00 


82. 5 




3 


5 




1. 00 


81. 1 




0. 1 


1 




1. 00 


78. 3 


H»J6 


5 


1 




1. 00 


80. 1 




3 


0 




1. 00 


64. 3 


Jt^J2 


0 


3 




1. 00 


65. 8 



[0083] 3a<£>M*a>b, &mm(D\?-ui/%~7$^h4[:&WkT/v*^t&Wb<D#7k 

[0084] [^Jg^!j7] 

&m ut«a>tt, hjsm 1 1 nam ic*7k*#HRSrfiaiUTi 865of*>rx© r ramm 

l0##C***(*i*Ntt) : 1. 00 
[0085] [H»lj8] 
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^mtkmmmmnm):i. oo 
[0086] imffiwm 

^mwmM^mnm : 1. 00 

[0087] [^W!llO] 

®JLT18650lM'Xc7) TO TOSr^U ^E^«^^^^ofc 0 

^TO«^*(tg*J-flt) :1. 00 
3001^-^/^(7)^:m^*^|^:80. 3 

[0088] immmiii 

T)V*l/\\^mh\^X^vs<;V^;Vli—if^— hD£(V) (Dte^]£0. 5^*% 

^ffi ut tsjw* , 1 1 mm Km^mM^mm^x 1 86 5o^x<d wmmw 
^mwcmmmmmm • 1. oo 

3001^-^^(7)^m^*^^:80. 5 
[0089] [H»!jl2] 

T;^yj^titLT^ (2-;Tnt 0 -/H IJv^t^H^ (vi) <£><fb^] £0. 5fi* 
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®mwcm®mmmm:i. oo 
[0090] mmmi3i 

^mikm^mmmm -.1. 00 
3001M ^^(D^mmmmwrn: si. 7 
[0091] mmmi4i 

^«tm^*(t@*Ht) :1. 00 

300-9-4?^'&<Dl&mmMLm]&m:80. 4 
[0092] [«Ml5] 

T)V*c l/\\^m h\^Xt? V^/^^2-^n [5^ (II) (Dik&m'} % 1 M*% 

^fflU !E^(iE^^K)^bT, LiCoO ^ft^TLiMn O ^HMLfcfJ^te, H 

2 2 4 

tiimtkn^mmMm) .0. 87 

300^4? ^&(DlknMm&&^-.80. 8 
[0093] [HJ&M16] 

EC : DMC : DEC = 30 : 20 : 50cD^7k?£$!;£rMU ^tv^m^«^<b 

LTLiPF^^I^LiNCSO^F^^tL^, 0. 9M, 0. lMOjt^C&SJ:?^ 

^r^-<^v (chb) zztL^th#7kmMmmvTmm%, 2mm%mmu 
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®mi&m®mmMim:i. oo 
[0094] mmmi7'] 

EC : DMC : DEC (^*it) =30:20: 50cD#7k^£MU ^tlKmMMi&t 
(BP) *3 £t^/^n-^>/W<V-t?V (CHB) ^^tt^TKm^^^^bTO. 

^mmmmmmMm :i. 00 

300f^/Vt©^ti^ : 81. 1 

C0095] mmmisi 

EC : DMC : DEC 0£4J£) = 30 : 20 : 50<^7K?§g££|f $S*U ^*Ud«Sf 

^"^■ft/ (tbb) *3 it^^n^df-^/^^v (chb) ^n^n^mm 
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